Context: With increasing popularity, the quality of medicines has become an important issue. Shelf life is an important component that is mandatory to be displayed on the label of all medicinal products. This is also applicable to Ayurveda; thus, it becomes essential to establish shelf life of formulations that are being marketed and used in therapeutics. The shelf life of Nishamalaki churna, a frequently used formulation for the management of diabetes, is not reported till date.
INTRODUCTION
The International Conference on Harmonization (ICH) of Technical Requirements for the Registration of Pharmaceuticals for Human Use defines shelf life as "The time period during which a product is expected to remain within the approved shelf life specification, provided that it is stored under the conditions defined." 1 The purpose of shelf life is to make consumers informed about the status of the products they are using thereby ensuring their safety. Shelf life or the date of expiry needs to be conspicuously displayed on the label of the container or packaging of all medicinal products including that of Ayurveda. 2 Thus, it becomes essential to establish shelf life of all such products that are being marketed and used therapeutically. Ayurveda prescribes several formulations for health and therapeutic benefits. Among them, Nishamalaki churna is a very popular formulation that is recommended in the management of Prameha (diabetes). 3 Though this is a widely used formulation preferred by the physicians, no report on its shelf life profile is available. Considering this, an attempt has been made to evaluate the shelf life of Nishamalaki churna through accelerated stability studies.
MATERIALS AND METHODS

Test Drugs
Nishamalaki churna
The formulation is made up of equal parts of dried powders of Curcuma longa L. (Nisha) and Phyllanthus emblica L. (Amalaki). Raw materials were collected from local markets of New Delhi. They were authenticated through pharmacognosy, preliminary physicochemical profiles were developed, and the observations were compared with the published monographs. The powders prepared from the individual raw materials were passed through sieve #100 and mixed together in equal proportions in a porcelain mortar. The uniform blend labeled as Nishamalaki churna was subjected to the accelerated stability study.
Packing
Nishamalaki churna (Fig. 1 ) was packed in airtight food grade plastic containers.
Sample Quantity
Four containers each containing 75 g of Nishamalaki churna were packed and stored in an accelerated stability chamber.
Study Period
The study was conducted from January to July 2018.
Storage Conditions
The accelerated stability study was conducted per the ICH guidelines. 1 The temperature maintained during the study period was 40 ± 2 °C, while the relative humidity was 75 ± 5%.
Frequency of Withdrawal of the Sample
The sample was withdrawn from the stability chamber at the intervals of 0, 1, 3, and 6 months and evaluated for relevant parameters.
Parameters for Evaluation
The formulation was studied at the specified intervals for changes in organoleptic parameters including odor, taste, and physicochemical parameters including moisture content, water-soluble extractive value, alcohol-soluble extractive value, acid-insoluble ash, assay for curcumin, and gallic acid. [4] [5] [6] [7] [8] [9] Tests for microbial contamination and comparative high-performance thin layer chromatography (HPTLC) fingerprinting were done initially and, at the end of 6 months, by following the standard guidelines. 10, 11 Heavy metals in the formulation were estimated in the formulation initially.
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Results obtained at different stages of withdrawal (0, 1, 3, and 6 months) were analyzed to calculate intercept, slope, and 10% degradation of Nishamalaki churna. The acceptable point to extrapolate the accelerated stability data is set as 10% degradation. The mean obtained of these months was multiplied with the real-time aging factor. As India comes under climatic zone III countries, the real-time aging factor becomes 3.33 that was used to extrapolate shelf life.
The number of months when 10% degradation of the formulation occurred was calculated using the following formula: months when 10% degradation occurs = [0-month assay value − {(0-month assay value × 10/100}] − intercept/ slope.
HPTLC Fingerprinting of Nishamalaki churna
Preparation of Test Solutions
Accurately weighed (2.0 g) Nishamalaki churna was taken in an iodine flask and 20 mL methanol was added to it. The contents were refluxed for 15 min, filtered through the Whatman filter paper no. 1, and then used in HPTLC profiling.
Spray Reagent
About 0.5 mL of anisaldehyde European pharmacopoeia (EP) was mixed with 10 mL of glacial acetic acid analytical reagent (AR) grade, followed by 85 mL of methanol AR and 5 mL of sulfuric acid 98% guaranteed reagent (GR). This anisaldehyde-sulfuric acid reagent was used in the experiment (Table 1) .
RESULTS AND OBSERVATIONS
No significant changes were noticed in description, odor, and taste of Nishamalaki churna up to the storage of 6 months under accelerated conditions (Table 2) .
DISCUSSION
With increasing popularity, the safety, efficacy, and quality of medicines have become an important issue for health authorities and health professionals. Shelf life is an important component of quality control. The Drugs & Cosmetics Act 1940 made it mandatory to be displayed on the label of a container or package of all medicinal products including that of Ayurveda. Thus, it becomes essential to establish the shelf life of all formulations being used in therapeutics. Although the shelf life of different formulations has been established, 13 ,14 the same is not found for Nishamalaki churna which is an important formulation frequently being used in Indian scenario for the management of diabetes.
JDRAS
In the current study, Nishamalaki churna was subjected to the accelerated stability following ICH guidelines from January to July 2018. Results showed no significant change in odor, taste, and form of Nishamalaki churna after storing for 6 months under accelerated conditions. Differences in physicochemical profiles (moisture content, water-soluble extractive, alcohol-soluble extractive, and acid-insoluble ash) at the intervals of 0, 1, 3, and 6 months were insignificant reflecting that the product packaging is quite good so the rate of degradation was extended. The percentage change of curcumin and gallic acid estimated (through HPLC) initially and at the end of the 6th month was also insignificant (Graph 1).
The total plate count and total yeast and mold counts were increased insignificantly by the end of the 6th month (Table 3) . However, the observed levels are negligible and below the permissible limits when compared with the standard guidelines. The other microorganisms including Escherichia coli, Salmonella, Staphylococcus aureus, and Pseudomonas aeruginosa were not found in the formulation. Heavy metals were within prescribed limits (Table 4) . These profiles reflect on the quality and safety aspects of Nishamalaki churna. Rf values observed initially and at the end of the 6th month in HPTLC analysis at different visualizations also appear to be similar (Fig. 2 , Tables 5-7), indicating that changes in the formulation during the 6 months of storage under accelerated conditions is minimal. All these observations reflect that care has been taken during the manufacturing of Nishamalaki churna avoiding cross-contamination; followed by appropriate product packaging, thus, extending degradation rate and achieving longer shelf-life (Table 8) .
Intercept and slope were calculated for the parameters studied (Graph 2). The differences noticed at different intervals of analysis were calculated to estimate approximate months required for 10% degradation of the formulation (Table 9 ). After extrapolating the data, the shelf life of Nishamalaki churna is found to be 3 years 7 months (Table 10 ). The Gazette of Government of India prescribes a limit of 2 years as the shelf life for churnas (powdered formulations). The observations of the current study reveal that Nishamalaki churna is stable for a longer duration than the prescribed period of 2 years when stored appropriately in well-closed containers.
CONCLUSION
Shelf life defined at Rule 161-B, Drugs & Cosmetics Act for Churna is 2 years. In the current study, Nishamalaki churna is found to have shelf-life of 3 years 7 months. This observation may be specific to this formulation. The shelf life observed in this specific case is almost double to the average time specified in the Gazette, which may be due to following good processing procedures and storing practices adopted throughout the study period. This study, once again established the importance of following standard practices that help the products to be free from microbial contamination, thus, ensuring the quality for a longer duration.
